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1: Why Should You Care 
About Clusters? 



The Big Picture 
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Testing GR with Dynamical 
Probes 
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Why It’s Interesting 

Example: Growth predicted by BAO+SN+CMB 

Mortonson et al. (2009, 2010) 
cluster predictions: Mortonson et al. (2011) 
WL predictions: Vanderveld et al. (2012) 

CDM 

quintessence 

(68 / 95% CL) CDM (probably) 
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Cluster Cosmology 
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2: Cluster Detection 



Several Methods 
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The Trouble with Optical 
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Two Options 
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Combating Projections: The 
Red-Sequence Method 
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Combating Projections: The 
Red-Sequence Method 



So Why Bother 
Detecting in the Optical? 



Optical Allows Detection of the 
Low Mass Systems 
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So? 
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Better Masses = Better Cosmology 
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Bottom Line 
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3: Detecting Clusters in 
the Optical: redMaPPer 
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Warning: Sales Pitch 



redMaPPer 
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redMaPPer: Self-Training 
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Why Is Self-Training Valuable? 
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Why Is Self-Training Valuable? 
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Why Is Self-Training Valuable? 
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redMaPPer Galaxy Photoz 
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redMaPPer Galaxy Photoz 
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Cluster Finder 
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Performance 
Tests in DR8 



A Sample Cluster 



A Sample Cluster 



Performance: redshifts 
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Photo-z Bias and Scatter 
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Photo-z Bias and Scatter 
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P(z) Densities Match 
Spectroscopy 



P(z) Densities Match 
Spectroscopy 
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Nearly Gaussian Photoz’s 
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Nearly Gaussian Photoz’s 
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Low Scatter Mass Proxy 
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Low Scatter Mass Proxy 
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Low Scatter Mass Proxy 
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Completeness and Purity 
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Masking! 
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4: Things to Come out of 
redMaPPer 



redMaPPer + X-ray/SZ Data 
are Good Tests of Photometry 
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Bad Photometry 

Regulus is in BOSS mask. 



redMaPPer + X-ray/SZ Data 
are Good Tests of Photometry 
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Significance of Redshift Bias 



Photoz Resdiuals Correlate 
with E(B-V) 
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Crazy Idea 

BAO with redMaPPer 
Clusters! 
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5: The Hiccup 



Centering Clusters is Hard! 
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redMaPPer Approach to 
Centering  
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Cluster Centering is Hard 
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Can Use Centering Probabilities 
to Recover Correct WL Profile 



Summary 



redMaPPer: Useful Features 
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Bottom Line 
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Bottom Line: Short Version 
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Why Not Use Photoz’s Intead? 
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Defining Purity and Completeness 
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X-ray Purity 
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X-ray Purity 
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